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m m m 

[0001] ^mw^mm^^m.wmMm(Dw^m^'r^=^^—r:^^-^iy^y^^4>' 
[0002] Mmwmmmi'i^nmm'^mm}m'mi&r^m:Li—:f7'c. mnmm m'Mx^m 

:^tj=g'?S^-^X.S;)f.^i:^tl'TV^§ (Textbook of Pain, 3rd Edition, London ; 
Longman Group, pp.201-224, 1994) „ ^fc. C2/N°i/-/i?^^>'C0^Jm#ff (i;^: 

irnb:r:^ftl&t4#g^) BlMS^^^'^'ft:;aWH(D— o^^tbTV (Clinical 
Neuroscience, 20, pp. 1122-1 125, 2002) „ 

[0003] — mT&mmA0i^m(D—Dx^h^iy>'±/^^mhimumM-m^^-^m 
^jkm i^imm j-^fco T-r 5 ^^w^ti&pt*3fe#{tffl ^xxj^mm^wmm^ 

I^Mi^M^M^fct^'^VfciActa Neuropathol (Berl), 91, pp.15-22, 1996), Limb 
bfc (Neuroscience Research, 28, pp. 191-200, 1997) o ^fdftf E9(^^ ^MJEitlfi^J; 
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^b/^cCSME^, 21-1, pp.24-30, 2002) o b:*^U v^^i^/i^^KRbl©^^— n/^v^ 



^KRc. Rd, Re^t)^Rf^S-^T;>v^-trM*^^^^-f"^i:fi^Pb^-CV^5;5S (General 
Pharmacology, 32, pp. 653-659, 1999; Brain Research, 792, pp. 218-228, 1998) ^ 



[0004] :^^m(Dmmn. mmnmmm^'pmnmmm(Dm^m^-r^^^-^^<iy^y^ 
[0005] :^mm^n±m<Dmm^nm't^<§tMm^^n<>fci^^. -:^:/ir/ih-rKRbi;as 

[0006] ■i-tit>-h. :$:mmi^^^. -S^^fZ^f^^^tZ/Xfi^P^cD/ci^c^g^-CfeoT. v^^ 
-k/i^-fKRbl^W^j^jc53'i:bT^tp|S^;as^#^$tT.Sc ^(Dmm(D0^V\^mm\^ 

2A 

[0007] ^^?g(^S'JcD^.^;e)>tf*. ±|E(Z)E^co^3g(DfcJ^cDv?>'-feyi^-^KRblCD'f^ffi; 

^«<^t^!«:^t;^/XJ*^^J$:^?*'CfeoT. v^>^^r/1^-|'KRbl(D^'^^:^tJ^V 

^fc, •l$?*cDf-&^:S:I>VX«^E5;^^*-efeoT. v^V-iryi^-TKRbl 

2A 
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2A 

2A 

[0009] v?;/-fe/f--rKRblf«fflA#f-^^:/-efe'9> m^it. S^<2^MWO 00/37481, 

I^WO 00/48608. I^WO 01/15717. ^t/I^WO 01/92289?^^ ^l^|B*^tbTV>;5J;9 

mw^mm(D^m. mmxn^mm'^. w^^m(D^p5. ^nxnmmi^^m 
x^^^t7^)^mht^.xm. '^m^Tij^^mMi^A^^mf^mnxh^. ^tc. ^yi^^^^ 
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^^^;^ife7)s^£.ti.TV^S(D-t?( 0^B#lfttlfiI. m^X-.^&^miX. m^(D<^WV' 

nmm^mmm(DS^«^:^mm(Dmm(Dm^}^^tvxm\^^^^t-hx^:6o 
[0010] :^mm(Dmm~i. -M'McDmmRu^xxn^mi^^f^xh^o 

m^M^'\mm%. mmmmmt^nxmmmmm^^dASP). 1994^). 

th<<z.-hmm^mx^^^K »^^\^mmMMt]^xmimm^mif^^t7i^x^. ^ 
(Dm^xh^:^—^^<-^^y^^4>^^h\ctt!-^i.^^mmMMt\^xmf^:it-A^x^^ 

o 

[0011] mnwi^^xii^mw^^(DmmM^(D'^W:tL-x 
X. mmma^. m^xm^-^tm]:^^mmm-r^R)t^i^(Dm^^xh^mnmm] 

(hyperalgesia). mnxnm^^^\^^:i^ti:\^^mm^X^^]^^m^X^^ TTHT^V 

^Tj(aiiodynia), Rx^mm'r^^^'M}(D3m^mf^^t^}'^x^^. :^mm(Dmm 
i-i. :itih<Dm'^(D\^^-rti\chmm~^mxh^^K mnmm]Rxfmm-r^^m 
«j ^^^bv ^mmn^itvxmif^^t^^x^. mm^v^ ^mmnMit mnmm 

hth. mm^(Dmmtvxmm'^^m^mmi^^^^^t-h^v\ :^mm(Dmmn. ^ 
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[0013] :^mm(Dmm^^'Mmi^nvxmnfcm^^^'f-^^tn. :^mMW(Dmmim^M. 

Chronic constriction injuryCCCO'^'xVl^,. Spinal nerve ligation (Chung)'^'xVl^ 
, ^U^Spared nerve miury^'f/Wj:^^:^fmX^^t^. ^tlhi^^^^^ti^^ti-if^^^^ 

o 

[0014] :^mm(Dmmtvxm^>'-^/^4VRhi^th^i$^^^^vxhx\^'i\ ^f^L<?i. 
^ m^im^(D:i7mi^^-^xm^'^W£m a m&sv ^i-x^m nmco ^mMmt 
vx^-^-r^:Lt-A'^x%^. ~^ma-i. :^^m(Dm.mii^mam(Dmmmj^mt 
vxmm-r^:it-A^^x%. mmm. .^mm. ^m. mAM. mmu .^^m. 

ii;:mmp^^^m(DmMmxnMmmmm(Dmmtvxmm'r^:it^^x^^o m 
\=\^-^iz.m't^mmm%mmt\^xn. mx.it. ma^-^i^mi^fci^^-^/^^}^^ 

Rbl#^^®X^*::/^K^-/^^^bTM$^Uf::v?>'-fey1^-rKRbl»^^®^, m 

xmm^xh(D^mf^^tt^x%^. 
[0015] ±M(DmMm.^m\t. mn^m. mM^m^f^mi.o^mwm^MK.xumrr^ 
^tt^x^^. mm^tfy. mm^^Kn^\^o^W]m(Dmtvx\-i.. mx.\t. m^m 

. mmm^i^^'^x^mmm^ns mmmu ^m^mn. '^mm. mmu Rmmn 

ffiiCoV^Xfi. #r?fl2002-53467-^^fR. #|g2000-191539^<2^$R, 
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[0016] :^mm(Dmm(D^^mnm^m'm^n-r. mm(Dmm. m^(DW^m^^^. s 

A— Bfefcf9 0.01-1,000 mg©S(Df£Ht?MV^5r,Jr;05t?^6c 
Ml 

^Y^M(Oj7m\^m^X^mVXi'f^L-ti(Pain, 33, pp.87-107, 1988; mm, 21, 

pp. 192-206, 2002) o 3%^^^-fe>-^^^(DeSAJ#I^T^ 8-12Mfp^DWistar^jtt|^5/h 

#c|3-^l/^/V-e4-0/Jfy^^y=i— 7P^|i'^^^fflV>TM#J^t>4;^7mTolmm^Pfi-t? 

[0018] (2)v^:/-fey-^^-rKRbl«^MF^S^;^^ 

#^'iiA*V:7°fi, Alzet mini-osmotic pump Model 2004(DURECT Corporation, 

Cupertino, usA)^^^u7to ^m^mwm^mmu yt^>'yi^mmvfc-yv=^>'^^ 

(HELIX MEDICAL, Carpinteria, USA) tc:2.5cm^f Ab@^=^. ^^^7° 

(b)>^^iry 1^-r KRb 1 
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ti 

(i)v'>'ir/1^^KRbl 12 p, g/day X 28days 
(iOv'^ir/i^^KRbl 60 At g/day X 28days 

[0019] 120 M KDv'^ir/ih^KRbl^^f ?S (0. 10 fi n l^fcf40.50 At g/ ^ 1) fe^V 

S(D^S:tifeff^ (saline) ^^5/h^##|Sg$ilEm240#rHl g J-T7>^,^g5,f.-eWf^S 
-^bfCo ^t^#^?^A^V^(-J:oT. v^>'iryih^KRbl^l2Aig/day (J^AT. S12 
^-rS )X«60Atg/day S60t-r^)(DmMi^tl^tl O.25Atl/0#)t?4M 

[0020] (3)^=lf®IM 

(a)f^^^h 

llM.^MMli^M'i'^^MMW^ (Thermal paw withdrawal latency) (Di!l!j:Sc7)f::iC)^ Ugo 
Basilet±^60 Plantar Test (Planter test 7370 ; Ugo Basile Italy) ^fflV^T^ 
Hargreavesfec7)::^fe^c2pCT|^7';^b^ffofc:(Pain, 32, pp.77-88, 1988) o ^ai^^23 

v^5ir¥lJifbfco MMojsj£^3iEi-ro. ^xB^mmxmmmmu ^mm(D 

[0021] (h)!±y=-:^h 

m^mMi^M-t^'M^mil^: (von Prey withdrawal threshold) (Om^fDfc^, glJ^ 
f3l4ot'j'.5Semmes-Weinstein'7^JX^i:|^^j31von Prey hair test ^ff<^fc(Z. Gesamte 
Neurol. Psychiat., 79, pp. 324-333, 1922; Perceptual and Motor Skills, 14, 
pp.351-354, 1962; The Journal of HAND SURGERY, 3, pp.211-216, 1978) „ 30X35 
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Frey filament-t?4[H]f {C;iCV^filamentfC^X.T0JMSrfTV\ 4[l]^TO^lJ 

[0022] (4) a T}^^U-r])^^^^W-mmACOm'^ 

2A 

KRbl 6OMg//0 (S60)^#|lRp*^#^S^L/cg5^^3M^gcD^>;/h(^S-n=7);?)>p3 
^'frWS^SaflJ^'^^M^MfflL. ISOGEN (Nippon Gene, Tokyo) ^^iV >Ttotal 
RNA(^|fit±i^tTofc, ^SdtlLfctotal RNA^DNasei^T^aU/^c^, oligo-dT:/^-!'^ 
— irMoloney murine leukemia virus reverse transcriptase (Life Technologies, 
Rockville, USA)^MV^T— T^IIcDNA^^J^feL^Co ^^SfllMUfcl^^^-^— (DiS^lJ 

rat /3 -actin : 

sense: 5'-AGAAGAGCTATGAGCTGCCTGACG-3' 
antisense: 5'-TACTTGCGCTCAGGAGGAGCACTG-3' 

rat a TVU^Vl^^^i^ 

2A 

sense: 5'-GCTCGCTGAACCCTGTTATC-3' 
antisense: 5'-TCCCCTCCAAACTGGGTATT-3' 
[0023] PCRf^Taq polymerase (Takara, Tokyo) V ^TTIE(D^#-efTo/Co jS -actin : 

30#-tr25f--ri^/^iLfCo a rK^-^y>-g^#::94°C-2^(75^, |^'^'|494°C-1^. 

2A 

r:=^— y;/i/60°C-l^. #:B:SJ^:72°C-l^tr301h-('i^/V^LfCc ^fc. l^gp^^bn— 
/^tl^X jS -actin^fflv^fco 

[0024] (5) a n^^u-r^jiy^mi^m^mmcDm-i 

2A 
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0,^mm (n=3) Axf^mrmMiumAmm g x^^mikm^xi-xi:^>-^/^4\'^ 

^'frWS^iBIH^^t^WM^I^tilLT. lOfS^acoSO mM phosphate buffer. 100 n M 
pAPMSF, 0.5% Trinton-X:^Dj;t/0.5%SDS{^Atl.T. yi^^i^-f'^:^^'L±. ^hl^^ti 
i:i2:9'(^l*(7)6%SDS (+beta-mercaptoethanol) ^m:t, 99°C'V105^m4'^^^^~ 

polyvinylidinedilfluorideM(Millipore, Bedford, U.S.A.) t>lM S^lS^b. -^7^ifii^t 
LTfel a adrenoceptor^f* (ALEXIS BIOCHEMICALS, San Diego, USA) 

2A 

^'^<?;L-X^!^i^=¥lgG conjugated with alkaline phosphatase (SIGMA Chemicals, St. 
Louis, U.S.A) ^^^^^X^:i^^i^>yn^yT^>i^^ff^fCo 

^ft^i^^WfiOne factor ANOVA^tTV\ post hoc Bonferroni^?|lT^fTofCo P 
<0.05^W#^fe'9^bfCo 
[0025] BMW: 

j^r<Dyyh(D^^m^l.fc. t&i^32ESr3S^( #S¥l0/^V^bllE )(-fiMt-^'95> 
It. Mm^^^^fco ^^^3 0 g*5j;U?l, 2, 3, 4, 5, 6Mr^ @ tc:jE7";^h*5j;U?|^7" 
^h^ffo/::, RblS^|^^>ft^S¥'^S¥r^i:bK-T?Tn7"V^T(D[l]^f*m.i^/^:^^of:: 

[0026] Rblcof^Ma«(^:lf K<^fci!^. -fenhr:i:/?|l|!|,^. :e-t°;e-^K^^#:^§feT:^. a TK 

/^^m<<m-^'r^tm^^thx\^^^mm^M'r^mmmh^^^nmmm^^^^fc^ 

t^^^Tofc(BioI. Pharm. Bull., 22-7, pp.691-697, 1999) „ ^##^^^^24^^ 
fCo »]i^48EE^8S¥(#i¥6EE) i^fiMt-^'9^tt. Rbl^^i¥^;^tmi¥^f«b/Co 
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[0027] -fenhrn>-^||SI^^^-ej555,7-dihydroxytryptamine (5,7-DHT) (ICN Biomedicals 

Inc., Ohio, U.S.A)60/z gCTJ^cDlMr^tfjf-^mrtS^b, ^^E^SMP^ g i^m^ 

^^^^COnaloxone (USP, Rockville, U.S.A) 5mg/kg, &T}^^U'f-])l^^mi^MWrM(D 
propranolol (SIGMA-ALDRICH CO., St. Louis, U.S.A) lOmg/kg, aT}^^U-f-V^^^^ 
l^j^if^COphentolamineCSIGMA-ALDRICH CO., St.Louis, U.S.A) 20mg/kg^^tL 

'eti&ri^mML-fcmmmmm^y'^h^n^fc. ^(^m^. 5,7-dht 

mW^. proprano\ol^l.Xnaloxone1^^m^^(Dm^^h-Vi:>Rhl^Jj-m'Mm$$th 
K^MMi~tti^^-^fcim4RXl5) , b;^^U phentolamine^^ffj^cDf^^^h^ijoV^ 
T>^fiS,l¥-t?{i^S^fi5'i;?)^ofc^N RblS-^l¥{^*3V ^-CfiphentolamineS#=^^;i 
Rbl(^j;?)«#ii@tjqj$iJS&:*;asp^m}^PW^tL^'(lll6)o i^^_hcDri!^^?5. v^^-ir/ 

[0028] v^:/-fe/f--rKRbifcj:5;**iimwj^j^;^^c a Tv^y'rv>^mmm-^L^x\^^ 

rM^m^^t^x^hnxh^^ « T}^^u^v>^mm^mi^xRhm-^K^n^mi^ 

2A 

^^m'^'fb^RT-pcRicT^ftbfcio ^(D'^m. ^-wwmMimmmrm^ @ 

2A 

s^s¥-e«^Mj-±#LTv^/c(iii7)o mm\^. Rhm-^mK^m a tk^-^p 

2A 

2A 

mmi^itmi^xRhm-^mxn^Mi^mi^L-x^^ ^tc ms) „ 
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[2] mm:dmi^mmxh^tmmi \^mm(D mm^ 

[5] 'Mm(Dmm&Xf/'Xii^P5(Dfci^(DmMX^'r^X^ i^>^±/-^-fmhl^^9M^t 
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